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Channan, Nelson and Mast [1] described the use of a variant 
of the Hartmann test proposed by R. Shack [2] to sense the co- 
alignment of the 36 primary mirror segments of the Keck 10-meter 
Telescope. The Shack-Hartmann alignment camera, illustrated 
schematically in FIGURE 1, is a surface-tilt-error-sensing 
device, operable with high sensitivity over a wide range of tilt 
errors. An interferometer, on the other hand, is a surface- 
height— error— sensing device. In general, if the. surface .height 
error exceeds a few wavelengths of the incident illumination, an 
interferogram is difficult to interpret and loses utility. The 
Shack-Hartmann alignment camera is, therefore, likely to be 
attractive as a development tool for segmented mirror telescopes, 
particularly at early stages of development in which the surface 
quality of developmental segments may be too poor to justify 
interferometric testing. 
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FIGURE 1. Parameters of a Hartmann-Shack Alignment Camera 

The purpose of this discussion is to examine the constraints 
that would define the first-order properties of a Shack-Hartmann 
alignment camera and to investigate the precision and range of 
measurement one could expect to achieve with it. For this 
discussion it is sufficient to assume that the camera will be 
used as a focal-plane instrument and illuminated by starlight 
from the telescope. As shown in FIGURE 1, the starlight is 
allowed to fall on a collimating lens, L, which forms an image of 
the telescope primary mirror on the surface of a two-dimensional 
array of small lenses (lenslets) . Each of these lenslets in turn 
forms an image of the star in a final image plane where a 
detector array is located. Since the lenslet array is at an image 
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of the mirror, each lenslet samples the uavofronf * 
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lenslet aperture Finally onstramt, it depends on the 
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alignment camera is comoletelv Hc ,^ eS19n °t a Shack -Hartmann 
constraints considered and "tLt ^ ^ “rst-order 

telescope with seeinn-l .iS . . ln the case of a 20-meter 
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